Background: Questionnaires translated into languages other than English are often not validated to the same extent as the English versions. This study examined the concurrent and discriminant validity of selected domains related to physical function from Spanish language versions of the Child Health Questionnaire (CHQ), Pediatric Outcomes Data Collection Instrument (PODCI), and Pediatric Evaluation and Disability Inventory (PEDI). Methods: Concurrent validity was examined in 93 children with cerebral palsy by correlating questionnaire domain scores with Gross Motor Function Measure and Gillette Functional Assessment Questionnaire walking scale scores. Discriminant validity with respect to Gross Motor Function Classification System (GMFCS) level was examined using analysis of variance and nonparametric discriminant analysis.
1
These questionnaires are generally developed and validated in English and may later be translated and adapted for use in other languages. Frequently, the translated versions are not subjected to the same tests of validity as the original English version. It is simply assumed that a rigorous translation process produces a valid translation. However, with the rapid expansion of patient populations that speak languages other than English, assurance of the validity of the translated questionnaires is becoming increasingly important.
This study examines the concurrent and discriminant validity of the Spanish language versions of 3 questionnaires commonly used in pediatric orthopaedics: the Child Health Questionnaire (CHQ), 2 Pediatric Outcomes Data Collection Instrument (PODCI), 3 and Pediatric Evaluation and Disability Inventory (PEDI). 4 Concurrent validity examines the relationship between variables, for example, between questionnaire scores and other measures of function. Discriminant validity assesses the ability to differentiate between children with differing function, for example, between diagnoses or functional levels. A number of studies have reported on the validity of the English version of these questionnaires in a variety of pediatric patient populations.
2,3,5Y11 To our knowledge, this is the first study to evaluate validity of the Spanish versions.
METHODS

Study Population
The study population included the ambulatory children with cerebral palsy (CP) and their parents seeking care in the orthopaedic clinics at a children's hospital in a large metropolitan area. The study sample included the Spanishspeaking parents of 93 children with CP ages 3 to 18 years seen from September 2004 through December 2006. The demographic and clinical characteristics of the study population are presented in Table 1 . The patients' average age was 10.1 T 4.0 years; 56% were male; 100% were Hispanic. The distribution of diagnoses was 60% diplegia, 31% hemiplegia, and 9% quadriplegia. Written informed consent was obtained from the parents, and assent was provided by children 7 years and older in accordance with institutional review board approval.
Instruments for Measuring Pediatric Quality of Life
The CHQ is a generic quality of life instrument aimed at children 5 to 18 years of age. 2 The CHQ has 14 domains including Physical Functioning, General Health Perceptions, Self-esteem, Mental Health, and many others. Written questionnaires are generally used, although guidelines for verbal administration over the phone or in person are also available. Several versions exist; this study used the CHQ-PF28, which is a 28-question version completed by the parent (the extended version has 50 questions). The CHQ-PF28 can be completed by the parent in approximately 7 to 15 minutes. 8 The original English version of the CHQ has undergone extensive testing to establish reliability and validity 2 as well as discriminative ability. 11 Normative data are also available for healthy children and for a number of clinical conditions such as juvenile rheumatoid arthritis. The CHQ has been translated by the instrument's developers into many languages, including Spanish, following rigorous international guidelines, although formal validation of these translations has not been performed. 14 The translation process involved 2 forward translations, harmonization, and reconciliation of these translations; a back translation; review of the harmonized version; and final revision after interviews with parents and discussion with the CHQ developer. This study used the US Spanish version provided by the CHQ's developers. 14 
Pediatric Outcomes Data Collection Instrument
The PODCI, also known as the POSNA, is an instrument developed by the American Academy of Orthopaedic Surgeons and the Pediatric Orthopaedic Society of North America to measure functional health status, with a focus on musculoskeletal health, in children and adolescents with a broad range of musculoskeletal problems. 3 The PODCI has 4 functional domainsVSports and Physical Functioning, Transfers and Basic Mobility, Upper Extremity and Physical Function, and Pain and ComfortVas well as 3 domains for Happiness, Satisfaction With Symptoms, and Treatment Expectations. As with the CHQ, written questionnaires are usually used. The parent version of the PODCI can be completed in approximately 10 to 20 minutes. 8 Reliability, validity, and sensitivity to change have been examined 3 as well as discriminative ability for children with CP 7,10 and other diagnoses. 11 The PODCI has a Spanish translation that has not been formally validated. This version was produced by the Shriners Hospitals for Children through a systematic translation process involving a forward translation, a back translation, and another forward translation. The resultant translation is included for reference in Appendix 1.
Pediatric Evaluation and Disability Inventory
The PEDI is a clinical assessment instrument that evaluates functional capabilities and performance in young children (age, e7.5 years) and children with disabilities whose functional abilities are expected to fall below the 7.5-year-old level. 13 The PEDI has 3 domains for functional skills: Self-care, Mobility, and Social Function. The PEDI must be administered by a trained professional based on either personal familiarity with the child or a structured interview of the parent. It therefore requires a larger time commitment on the part of the administrator (approximately 20Y30 minutes per subject). Internal consistency and inter-interviewer reliability have been established, as have content, construct, concurrent, discriminant, and evaluative validity. 7, 13 In this study, the PEDI was administered by interview in Spanish, requiring a bilingual questioner performing the translation from English to Spanish. No script was used in administering the questionnaire.
Administration of Questionnaires
The CHQ (PF-28), PODCI, and PEDI questionnaires were completed by the parents of all children. The order of administration differed among subjects, but no effort was made to vary the order systematically. In accordance with the instructions provided with each instrument, the CHQ and PODCI were self-administered by the parent using written questionnaires, and no additional instructions were given to the parents as they completed the forms. The PEDI was administered through interview of the parent by 1 of 2 bilingual interviewers, with a vast majority of the interviews being conducted by the same individual (81 of 91).
Measures of Functional Ability
Two measures of functional ability were obtained for comparison with the questionnaire domain scores. Physical testing using the Gross Motor Function Measure (GMFM) 15 was performed by an experienced pediatric physical therapist. Because all subjects had at least some level of ambulation, only parts C (crawling and kneeling), D (standing), and E (walking, running, and jumping) of the GMFM were performed. A total score was calculated using the computerized Gross Motor Ability Estimator. 15 Extensive testing has been performed by the GMFM's developers to establish reliability and validity of the measure. 15 To measure walking ability, the functional walking scale of the Gillette Functional Assessment Questionnaire (FAQ) was used (Appendix 2). 16 Each subject was assigned a FAQ score of 1 to 10 based on his or her walking ability as observed by a physical therapist and described by a parent. Reliability and validity of the FAQ walking scale has been previously demonstrated by the scale's developers. 16 
Gross Motor Function Classification System
To evaluate the discriminant validity of the instruments, we used the Gross Motor Function Classification System (GMFCS) 17 as the reference functional level of each child as classified by an experienced pediatric physical therapist. The 
Analytical Approach Selection of Domains for Analysis
For this study, we selected 3 domains from each of the questionnaires that related most closely to physical function and mobility. The domains studied include the following: PODCI Sports and physical function, PODCI Transfers and basic mobility, PODCI Upper extremity and physical function, CHQ Physical function, CHQ Role/social limitationYphysical, CHQ Global health, PEDI Mobility functional skills, PEDI Mobility caregiver assistance, and PEDI Self-care functional skills.
Analysis of Concurrent Validity
The concurrent validity of the domains was examined through their correlations with the GMFM and FAQ scores. Most of the domains studied had a skewed distribution to the right. Thus, instead of using the Spearman correlation coefficient that used the original values, we used the nonparametric Kendall rank correlation coefficient, T, to assess the relationship of the domains with the GMFM and FAQ scores. Tau, T, used the rank instead of the raw value in calculating the correlation coefficient. The significance of each T is tested using the z statistic (the normal distribution) because the number of subjects was more than 10 in all cases. A P e 0.05 was considered statistically significant.
Analysis of Discriminant Validity
The discriminant validity of each domain based on the GMFCS level was examined in 2 ways. First, domain scores for each GMFCS level were compared using analysis of variance followed by the Tukey multiple comparison test. Second, discriminant ability was examined using the nonparametric discriminant analysis. The previous probabilities were assumed to be the same as the proportions of the subjects in the 4 GMFCS categories (the Epanechnikov kernel method). The percent of misclassification was used to compare the discriminant validity of the domains. The SAS statistical software (SAS Institute Inc, Cary, NC) was used for all analysis.
RESULTS
Concurrent Validity
The descriptive statistics of the 9 domains and the 2 functional tests are provided in Table 2 , and Kendall rank correlation coefficients are presented in Table 3 . The correlation coefficients were similar for the GMFM and FAQ (Table 3 ). The PEDI Mobility functional skills and the PEDI Mobility caregiver assistance domains had the highest correlations with the 2 functional measures (GMFM and FAQ), followed by the PODCI Sports and physical function and PODCI Transfer and basic mobility domains. CHQ Role/ social limitationsYphysical and CHQ Global health were not correlated with GMFM or FAQ. Table 4 presents the domain scores by GMFCS level. Scores decreased significantly with increasing GMFCS level (decreasing function) for all domains except CHQ Role/social limitationsYphysical and CHQ Global health. For the comparisons between individual GMFCS levels, all groups differed significantly except levels 2 and 3 for PODCI Sports/Physical function and PODCI Transfer and basic mobility. Level 4 differed from all other levels for PODCI Upper extremity and physical function, PEDI Mobility caregiver assistance, and PEDI Self-care functional skills. Levels 1 and 3 also differed for PEDI Mobility functional skills. For CHQ Physical function, only levels 1 and 4 differed significantly. Table 5 presents the discriminant validity results for the classification of individuals by the domains of each instrument according to GMFCS level. When the best single domain from each instrument was examined, the percent of correct classification was highest for the PODCI Sports and physical function domain (56%) followed by the PEDI Mobility functional skills (53%) and CHQ Physical function (47%) domains. When the best 2 domains from each instrument were used, the percent of correct classification increased for all 3 instruments, but the relative order remained the same (76% for PODCI, 69% for PEDI, and 55% for CHQ). When all 3 domains were included, PODCI achieved 98% discriminant validity, followed by PEDI with 85% and CHQ with 74%.
Discriminant Validity
DISCUSSION
A number of previous studies have examined the concurrent and discriminant validity of the original English versions of the questionnaires. Comparisons with the current study are not always possible due to the use of instruments (eg, PedsQL or ASK), 8, 9 measures of gait, 10 subjective assessments, 3, 8, 11 or patient populations 2, 3, 8, 11 that were not included in the current study. Nevertheless, some of the results are directly comparable as discussed below.
Several previous studies have examined the correlation between PODCI domain scores from the English version of the questionnaire and GMFM scores in children with CP. 5Y7,9 The correlation coefficients reported were generally higher (0.53Y0.94) than in the current study. The one study that examined correlation between the PEDI functional domain scores and the GMFM in children with CP also found higher correlations than in the current study (0.91 and 0.86 for PEDI Mobility and PEDI Self-care, respectively). 7 Similarly, that study found a higher correlation (0.74) between the CHQ Physical Function score and the GMFM than in our study. 7 However, the one study that included the FAQ found correlations similar to the current study (0.42 and 0.55 for PODCI Sports and PODCI Transfer, respectively). 9 The lower correlations found in our study might be related to many factors. One of the factors might relate to differences in the use of terms or words between Spanish and English despite efforts to produce a rigorous translation. Another factor might relate to the change of meaning of a term or word when it was translated from English to Spanish because even small differences could affect the relative validity of the translation. An additional factor might relate to a difference in the level of comprehension of the patient populations involved in the various studies. Although we did not collect data on the parents' educational backgrounds, our impression based on interaction with the parents is that our sample's educational level was relatively low, which could help to explain the lower correlations compared with previous studies.
Most previous studies of discriminant validity have focused on separating subjects by diagnosis. 2, 3, 7, 8, 10, 11 The differentiation is either based on the severity of impairment associated with different types of diagnoses (eg, fractures vs spinal disorders vs neuromuscular diseases) or based on subtypes within a particular diagnosis (eg, CP hemiplegia vs diplegia vs quadriplegia). Previous studies have found significant differences in PEDI Mobility, 7 PODCI Transfer and basic mobility, 7, 10 PODCI Sports and physical function, 10 and PODCI Upper extremity function 10 scores between children with hemiplegic, diplegic, and quadriplegic CP. For children with CP, classification by GMFCS level is more functionally relevant than classification by CP subtype. Only one previous study examined discriminant validity based on GMFCS level. 9 This study found significant decreases in PODCI Sports and Transfer scores with increasing (less functional) GMFCS level. The current study not only corroborates this result but also demonstrates that GMFCS level can be predicted based on PODCI scores in 98% of cases.
For fair comparison between instruments, 3 domains were analyzed for each instrument. However, the results suggest that the CHQ has only 1 domain that relates to physical function or mobility (CHQ Physical function). The other 2 domains examined (CHQ Role/social limitationsY physical and CHQ Global health) did not correlate with GMFM or FAQ and did not discriminate between GMFCS levels. Of the 3 instruments examined in this study, the PODCI demonstrated the best discriminant ability. The PEDI Mobility domains had the best concurrent validity, closely followed by the PODCI Sports and physical function and PODCI Transfer and basic mobility domains. It should be noted that our results apply only to the domains studied. Additional studies would be needed to validate the translated versions in their entirety.
In summary, this study has demonstrated, for the first time, concurrent and discriminant validity of the physical function domains of Spanish language versions of the PODCI, CHQ, and PEDI questionnaires. Concurrent validity was demonstrated through correlation of questionnaire domain scores with GMFM and FAQ scores, although correlations were not as strong as has been reported for the English versions of the questionnaires. Discriminant validity was demonstrated through differences in domain scores across GMFCS levels and through the ability to classify patients into the correct GMFCS level based on the questionnaire domain scores. It is important to examine the validity of instruments when they have been translated from English into other languages. This importance will only increase as the population of nonYEnglish-speaking patients expands.
